Immunomodulatory cytokines suppress epithelial nitric oxide production in inflammatory bowel disease by acting on mononuclear cells.
Inducible nitric oxide synthase (iNOS) activity in colonic epithelial HT-29 cells is modulated by the T-cell-derived cytokines IL-4 and IL-13, but is not affected by IL-10 despite its effect in models of colitis. We studied the effects of these cytokines on nitric oxide (NO) production by colonic tissue. IL-10 and IL-4 but not IL-13 suppressed the NO production and iNOS expression by inflamed tissue and cytokine-stimulated noninflamed tissue from patients with ulcerative colitis, whereas the three cytokines suppressed NO production in cytokine-stimulated biopsies from controls. To examine why colonic biopsies and HT-29 cells respond differently to immunomodulatory cytokines, a coculture of mixed mononuclear monocytes (MMC) and HT-29 cells was studied. Treatment of HT-29 cells with conditioned medium from IFN-gamma/LPS-stimulated MMC produced significant amounts of NO, which suggested the presence of an MMC-derived soluble factor modifying epithelial NO production. Pretreatment of IFN-gamma/LPS-stimulated MMC with IL-10 and IL-4 but not IL-13 suppressed NO production by HT-29 cells. Interestingly, pretreatment of HT-29 cells with IL-1 receptor antagonist suppressed the IFN-gamma/LPS-stimulated MMC-induced NO production. These results suggest that immunomodulatory cytokines might exert an inhibitory effect on NO up-regulation by colonic epithelium via the inhibition of MMC-derived soluble mediators, such as IL-1.